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[571 Abstract: 

PURPOSE: To provide a method for analyzing and isolating a gene participating in 

biosynthesis of biotin in a coryneform bacterium, transducing the aforementioned 

gene into a coryneform bacterium of the same species and efficiently obtaining the 

aforementioned genetic product from the coryneform bacterium. CONSTITUTION: A DNA 

fragment containing a gene capable of coding biotin synthetase is isolated from a 

strain of Brevibacterium.flavum MJ-233 and the base sequence of the resultant gene 

is determined. The biotin synthetase is highly produced by the Brevibacterium. 

flavum MJ-233 transformed with a plasmid capable of replicating and proliferating 

in a coryneform bacterium into which the DNA fragment containing the gene capable 

of coding the aforementioned biotin synthetase is introduced. COPYRIGHT: (C)1992, 

JPO&Japio 
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(2) ^¥4-27 8 0 88 

1 2 
mWWI^mm) * J - 2 3 3T&£i!:£^2IBifc(DDNA8rK-. 

-trSn-H-r^a^^^DNAJK^ l. 7kbT*£lt#JE2SB«0DNA0F)f. 

2 ] 3 y t:^^>M^f4<7)M«cT [18*51 5 ] N A^SE^TS$n-5 

**8*:fc® 1 IBttCDDKA^rn-. t?£n - F-r*it£^DNA8rtf-. 

/t^^'J^i* • 7 7/U (Brevibacterium Havum) M * 

ATGACAA7CC CCGCCACCAT CCTT6KACC GCCCGCACCC AA3TTC7GGA ACAGG6AATT 60 

GGCC7T&4TC A6CAGCA6TT 6ATGGIGG7T C7CACCTT6C C7GAAGA6CA AATCCCA6AC IZO 

TTGA7G64&T TAGCCCACCA GG7TCGGTTG AAGTGGTGTG GAGAGGAAAT CGAGG7AGIG 160 

GGCA77A7T7 CCCTCAIAAC TG6CGG77GC CC7G4AGATT GCCAT7TC7G CTCACAGTCT 240 

6G6TTGT7TG AAICGCCG6T 6GCTTC6GTG TGGCTGSATA 7TCCGAA1CI GGTTGAAGCC 300 

GC7AAACA6A CCGCAAAUC TGGCCCTACC GAAHCCATT ICETCGCCGC ASTCAAGGGG 360 

CC7GA7GA3A GGCTCATGAC CC4GC7GGAG GAA3CAGTCC TCGCGAT7CA CTCTGAAGH 420 

6AAA7TGAAG TCGCAGCATC CA7CG6AACG T7A&A7AAGG UCAGGTGGA TCGCCTCGCT 4 SO 

GCTGCCGGCG TGCACCGC7A CAACCATAAT 77G5A1ACTG CGCG71CCTA TTTCCCTGAA 540 

GTTGTCACCA CTCATACATG GG1AGAGCGC CGCSAA1C77 TGCGCCTGGT GGCtGAAGCT 600 

GGAATGGAAG TCTGTTCCGG CGGAATCTTA GGA ATGGGCG AAAC77TAGA GCAGCGCGCC 680 

G1GTTTGCCG TGCAGCTGGC GGA6CITGA7 CCCGACG1AG TCCCCATGAA CTTCCTTGAT 720 

CC7C6T.CCG6 fiCACCCCATT TGCIttATAGG AATGTATGSH CAGCCGTGAC Gr.7C7GfiCCT 780 

CA7A7TGG7G CGnCCGCCT TGCGATGCCT CACACCATGC 7TCG7TTTGC TGGCGGTCGC 640 

GAGC7GAC77 7GGGCGACAA GGGT7CCGAG CAAGCCaCC rGGGAGGCAT CAATGCGATG 900 

A7CG7CGGAA AC7ACC7GAC CACGCTCGGC CfiCCCUTGG AAGA7GACCT CGACATGATG 960 

GATCGTCTCC AGCTGCCCAT CAAAGTCCTT AATAAGG7CA tCTAA 1005 
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(3) &KW4-2 780 88 

3 4 
Bot Thr Il« Pro Ala Thr He Loo Asp Thr Ala An Thr Gla Val Lei 

15 10 IS 

Gin Gin Gly Il« Sly Leu Aan Gin 61a Gla Leu Net Glu Val Leu Tbr 

20 25 30 

Lev Pro Gla Glu Gla He Pre Asp Lea Not Gin Lee Ale His Glc Val 

35 40 46 

Arc Leu Lys Trp Cys SI? Glu 61a (1« Glu Val Glu Gly lie lie Ser 

50 55 80 

Leu Lis Tbr Gly Gly Cys Pro Glu Asp Cys Bis ?be Cys Ser Gin Ser 

65 70 75 80 

Gly Lea Phe Gla Ser Pre Val Ala Ser Val Trp Leo Asp lie Pro Abb 

85 80 S5 

Lett Val Gla Ala Ala Lys 61b Tbr Ala Lye Thr 31y Ala Tar Gla Phe 

too 105 no 

Asp Phe Val Ala Ala Val Lye Gly Pro Asp Glu Arc Leu Net Thr Gla 

115 120 125 

Lev Glu Glu Ala Val Leu Ala He His Ser Glu Val Glu U« Glu Val 

130 135 140 

Ala Ala Ser lie Gly Thr Leu Asn Lys Gin Gin Tal Asp Art Leu 11 a 

145 150 153 1RR 

Alt Ala Gly Vel Bis Arc Tyr Asn Ris Asn Leu Glu Tbr Ala Arc S«r 

185 170 175 

Tyr Phe Pro Gla Val Val Tbr Tbr Bis Tbr Trp Glu Gla Arc Arc Glu 

ISO 18* ISO 

Tbr Leo Arc Lee Val Ala Glu Ala Gly flel Gl« Val Cys Ser Gly Gly 

195 ZOO 205 

lie Leg Gly Met Gly Gla Tbr Leu Gin Gin Arc Ala Glu Phe Ala Val 

210 215 Z20 

Gla Leu Ala Gla Lee Asp Pre Asp Glo Val Pro Ret Asn Pbe Leu Asp 

Ut3] 30 

225 230 235 240 

Pre Arc Pre Gly Tbr Pro Phe Ala Asp Arc Asa Val Trp Thr Ala Val 

245 250 255 

Thr Lea Trp Pro His He Gly Ala Phe Arc Leu Ala Hot Pro His Tbr 

2B0 265 270 

Ket Lev Arc Phe Ala Gly Gly Arc Glu Lea Thr leu Gly Asp Lys Gly 

275 2B0 285 

Ser Gltt Gin Ala Leu Lea Gly Gly Ue Asn Ala Ret lie Val Gly Ase 

2B0 295 300 

Tyr Leu Tbr Thr Leu Gly Arc Pro net Clu Asp Isp Leu Asp let Ket 
305 310 315 320 

Asp Arc Leo Gla Leu Pro lie Lys Val Leu Asa Lys Val Ue 
325 330 

mxm 7 ] 1 - 6 o^-rntmzmmznitD mxm 9] m*m 7-8 <o^rnMzmm<Dimx 

Ztii&X^yX^ Ho 50 [0 0 0 1] 
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(4) 

5 

■**©DNA»rM\ »DNA»fM-<&^CrffitSIA^X 
^ h\ S^^7X5 FT#?ifc»StlA::J <J*£!iffl 

[0 0 0 2] t:^>v>-t^— tf«, kf^5 1 >^|i£ 

[0 0 0 3] £fctf*^>tt, tK ttfcRtfc& 

[0 0 0 4] IIteft£JIJ^& 
LTHU y^JU (Bacillus) ®, X*>X<Jt7 (Esch 
erichia) ®„ Ttfurtpy-WA (Agrobacteriom) 
«, ^D^E/t^U^A (CbroBobacterioa) S, ->2 
-F^X (Pseudononas) JH, (Art a? 

hrobacter) mQ<08L±%}&m>Z>Jj&&m*>nT^Z> 

(#0*185 6- 1 6 09 9 8^8) . $tcn^4 

STtt&bmmZtlT^Z W?M H. Yamagataet a 
I, Agri. Bial. Cnem,, 4 7 , 16 11, 1 9 8 3). 
[0 0 0 5] L*bfc#&» •l^lfcftffiWTlf*^^* 

7-f- F/ty^»«|«(|0&» (Y. Izuni. K. Ogata, 

Adv.Appl. Microbial. 2 2, 155-157, 197 

7) , H*^>ttfc^SL^£&S*tfcK ,30 

[0 0 0 6] X«9Mffi±#<0«|jfll**rS^ 

u tr/^ r- 'J ^Ai^<ti;a »j »j Asia®* 

U^A'^AA (Brevibacteriua flavum) MJ-2 
3 3, ^UfA^xU^A • 7^h77-^>^A (Br 
evibacteriuD lac to ferment nn) ATCC 1 3 8 6 9, 
n'J*/^7^J^A • (Corynebacteriuo 
glatanicum) ATCC3 183 1, ^PtfA^x'J ^A 40 
* 7>t-7^X (BrevibactertQD amnion i age nes) 
ATCC 1 3 7 4 5^tefcf:*^>®#&£WLT:fcD, 

[0007] br^xo^^jcia^r^fflfe^tLT 

(1, IM'JtTO'J (Escherichia coli) &*<ZH1 
fef^<P5S:$nT*0, bioA, bioB, bi 
oC, b i oD, b 1 oF, b i oHmfc^tfW&TZ 
:i^6nt^i, b 1 oAUt7, 8->? 

r^y^v;pzf>Kra/ h^>x7x5-i?, bio 



ft§8¥4-2 7 8 0 8 8 

>>T-^--tf, b i oDilrXft^>y>f5'- 
if, bloFtt7-yh-8-75y^7^>IS'» 

^-if^-en-^na-H-r^ci^en, bioH 

K^HTKL ^Oflft^te, a J. ot 

saka ct. ah , J. Biol. Chen. 2 6 3 , 19 5 7 7- 
1 9 5 8 5, 1 9 8 8). b i oA, bloB, 

bioC, bioD, b i oFlgfttb i oABFC 
D&£;*^D>£Jg&L/T*30, *<Dftm\Z, b i oA 

omm* b i oa«^?jc3- H$nfcH^>'jy 

flJWt^^tM^nr^^ 0. Biol. Chen. 2_6_ 
_3* 1013-1016, 198 8). 
[0008] 

te^m® * »*» a u * anisic e *&i§*r s c t * e 

[00 09] 

^>^ft©3>J^^3ffl^fi^<i:t>b i oB, bl 
oA, b 1 oD0 3fl0lf;f?>££j££H^'r*3te 

•fe-^— tfftn-K-rsae? (bioB) ^dna 

»f>V. (2) *DNAKfr3ftt»A$tlfc««jt^9X5 
h\ (3) Kia»A^X5HTJMI«l»*nfc3U* 
$!i(ffl®, (4) BU3U*S!Mt£jg§tu JMMfc*fc£ 

a-?- > v > -fe 9 - if* trt-tt" l ft * c t « ft « £ -r -& if 

[ooio] JE4T*%^tro^T3^tc^j®fc^-T 

^*^trDNA^j (J^TCtlfc Tb i oBRfrj t 

•fe*— F1"-63ie^ (bioB) *^tJDNA 
[0 0 I 1 ] ±^b 1 o BHfrn-<7)«|S2gt^^«^ 

233 (FERM BP-1497) iii: U*:<n&& 
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(5) 



7 8 0 8 8 



8 



«• yuVrtZrVVIx • 7>t-7nx (Brevibac 
teriua annoniagenes) ATCC687K RATCC 
1 3 7 4 5, ffiATCC 1 3746, ^Hf/^x'J^ 
A'jA'J^^A (Brevibacteriua divaricatnn) AT 
CC1 4 0 2 0, yUtfA^r-U^A-^^h^T-^ 
(Brevibacterium lactofementum) ATCC 1 
3 8 6 9, nUWfU^- (Coryne 
bacteriua glutanicom) ATCC 3 18 3 l^^fUlC 

[0012] cnzQo&Msmm&vjfrZb iobw^ 

[0 0 13] Tfcfc>t>, b J oBK^Mlill ±ffin 

U*9Hia, flAfcfc/Utf/t^xU^A- (Br 
evibacteriom flavmii) M J — 2 3 3 (PERM BP- 
1 4 9 7) #<Z>lfefc#±t;:fiF£U JKDftfettfca^fc 

MWLm#T®m-r z> z. t \z& D£.-rzmwimK<»*fr e 

•f, ^fcfn^UC7A-X^/XAMJ-2 3 3#<Z>fc 
«&^£&fe#DNA£ttttjT*, £CD$fefc#DNA£ 
®l*ifcf&[[KBP&, 05AI*Sau3Al£;8^T. DNA 
mfr<D±%2&m2 0-3 0kbl;:ft£<fc5(C&###rf 

[0 0 14] nztlfzDNAWrft&nxS 
MAtfpWE 1 5ICJ9AU u©3X5K$ADNA i 
n vitro Packaging Kit&JBt>*m*Afi:«*:D, b i 
oBO^SL^mXjltt (Journal of Bactcriolog 
v. vol 94, p2065-206 6. 196 72felXJou 
rna I of Bacteriology vol 112, p 8 3 0 - 8 3 

9,197 2&m) tzmwz. zoizmm&mto*. 

[0 0 15] ff 5n*#lHaM*J;D3X3 FDNAfc 
en^^U^A • 75AAMJ -2 3 3«c$fefc#d&*<Z> 
®£ft*b i oBKfii*. *££jW$2 0-3 Okbt;*: 

[0 0 16] &\Z. kET$l£ftfcb i o A, b i oD 

^^n^DNAKM-^ ±mm'n&%°imte'<99-7 



[0 0 17] f§£ft*Jfmte»#J;9:^X^ HDNA 
^IK»^T»*r'r-6C:ilc^0»A$nfc^ 
Hf/t^-rU^A • 77/UMJ-2 3 3 
(Db i oB|«M-^fllS-^"r'6e:^T^'6. 
[0 0 18] C10>«fc-3K:LT#5n*b i oBgrfrcD— 
JiiSt/Ufcf^x'J^A • 77MM J — 2 3 3 
ft(OSfeMDNA$»?RS a u 3 A I <Df&ftjffi\Z 
J0 <fcDSJ0ffiU S6fc*tl«WH»*H i nd HIT 
^Dti[J-rcilCJ:^T#^n^±t$^»5. 5kb(DD 

[0 0 19] 5. 5kb©H^>v>ir^— t££ 

3-K**a^£*BDNA»rfrfc, 

Ufc t #OB««ft»atf «KKHr<!!>*€f $ £T 
ge^ 1 JC^To 

[0 0 2 0] fcfc. *WH»fc*HT, MRKRKJ:* 

a> tia#K^o*felr^^i%T^D-xy;u*^lii5 

[0 0 2 1] r^KH-coA€?$J &tf7^X^ 

K<o*fr*tt, 7#D-xy;Mtft&»i£j8i>3«£i;: 

JJ, X->XUt7oU©7A^77-y (A phage) 
©DNA£fcfiBl*5&5H i nd 1 I 1 -C9JBrbT*§6n-5 
^fiK»<DDNA»rM-©^-7^D-xy^±T^ 

50 ZIU077-Y •17^X17 477-5? (<*> x 1 7 4ph 
age) <DDNA£$l8BI$Ha e I I I TSO&r 
ne^TSK^IODNA^rM-co^-#U7^U^7a K 

^SrJOJU/T^So fcfc, &DNA8rK-C0*££C0ifc 

7%n-xy)m§&ikmz&^Tfi*>t\z>ti%;$:mm 

Is* #10. lkb#6 lto*ffi<Dmfr<0*l£'$lZZ>^T\± 
[0022] 



SUBIES g§BSgfeS: 9?»rgrfr(P*g3 (kb) 

Kpo I 1 

Sac I 1 

EcoR I 1 



3. 0 . 2. 5 
1.7 , 3.8 
0.6, 4.9 
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(6) 



&BB¥4-2 7 8 0 8 8 



10 



±E&1«K 3. OkbcDKpn l£J»rWK\ 1.7kb(D 
S a c I IBBfBrM-fcSfce^V^^^— tffin- F 

?£^iM)NASr^::&#Sn*fcOT*S. 
[0 0 2 3] *KLT. t^>"»-fe^— tf$3-F 
■T^Jie^tt, ^Vtn^-rU £A - 7 7 A* AM J - 2 
3 3©Sfefc#DNA£®IKIM$H i nd I 1 1 fcitfK 

pn lTV}Qtt\?Z.t\z±r)%t>nz>*:$2ifito3. Ok 



*nd Ill^ilXSac I7?W0ai*r^i:tC<t:D^^n 
**S*JWfil. 7kb<DDNA(8>^MC^£tVO><5t> 

[0 0 2 4] ±I2»3. 0kb£DDNAirM*^<t^l. 7 
kbODNAWM-S:, £ £tC&f^$©»$TW&Lfc£ 

2^ < tl^3IC^-T. 
[0 0 2 5] 
»2] 



Sac I 
EcoR I 



*10 
2 



i 
i 



1.7 , 1.3 
0.6 • 2.4 



[0 0 2 6] [^3] 

% 3 



Sph I 1 0. 2 , 1. 5 

EcoR I 1 0. 6 > 1. 1 

Sma I 1 1. 0 , 0. 7 

Hlnc II 1 1.5 , 0.2 



2 3 3©5fiiMDNAS$!iE»*Hlnd III &£.Zf 
Sac lT!®r)m-tCt\ZJ:f)®t>tiZ>±Zt<i)Wi. 
7kb©DNAK>VlC^^T«, *GD*g£#I£:/5XS 
FpUC 1 8£&I2pUC 1 9$ffiVi5yft+y5i^ 
l^^" FBI^i£ (dideoxy chain I emi nation j£) (Sa 
oger, F. et al., Proc. Nat. Acad. Sci. USA 7 4, SO 
54 6 3, 197 7) IZXOfrfeTZC t&~C%Z>. Z 



<D£o\ZLT&HLVrc±mitol . 7kbtf>DNA$rtf-<Z)£[ 

5£b^:tr^>x>ir^-i?$3- FTSJft&f- (b 1 
oB) IS, &4>e#J£WLT:fcD, 3 3 44>75yK£ 

n- ft* i o o 2<Dm&m**>mtitenz> : 

[0 0 2 7] 
HIS 4] 
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11 

ATG AC A ATC 
Wot Thr Il« 
1 

GAA CAG GGA 
Gla Glo Gly 

TTG CCT GAA 
Lea Pro Glo 

35 

CGG TTG AAG 
ire Lev Lys 
50 

CTC AAA ACT 

Leu Lys Thr 
65 

GC€ TTG TTT 
Gly Lea Phe 

CTC- GTT GAA 
Leu Vsl Glu 

GAT TTC GTC 
Asp Phe Val 
115 

CTG GAG GAA 
l*t» Glo Glu 

no 

GCA GC1 TCG 
Ala Ala Ser 



CCC CCC ACC 
Pro Ala Thr 

S 

An GGC CTT 
lie Gly Leu 

20 

GAG €AA ATC 
Gin 61 o He 

TG6 TGT CGA 
Trp Cys Gly 

GGC 5GT TGC 
01 y Gly Cys 
70 

GAA TCG CCC 
Glu Ser Pro 
85 

GCC 3CT AAA 
Ala ila Lys 
100 

GCC XA GTC 
Aid Ala Vil 

GCA 37C CTC 
Ala Val Leo 

AIC 3GA AC6 
lie 31y Tbr 



[0 0 2 8] 



(7) 

AIC CTT GAC ACC GCC CGC ACC 

lie Leu Asp Tbr AU Arf Thr 
10 

AAT CAG CAG CAG TTG ATG GAG 

Aso GId Glo Glo Lea Ret Gla 

IS 

CCA G1C TTG ATG GAA TTA GCC 

Pro Asp Lea flet Glu Leu Alt 

40 45 

GAG 61A ATC GAG GTA GAG GGC 

Gla Glo He Gla Vil Gla Gly 

55 60 

CCT GAA GAT TGC CAT TTC TGC 

Pro Gla Asp Cys Bis Phe Cys 

75 

6TG GCT TCG GTG TCG CTG GAT 

Val Ala Ser Val Trp Le« Asp 
SO 

CAG ACC GCA AAA ACT GGC GCT 

Glo Thr Ala Lys Tbr Gly Mb 
105 

AAG GCC CCT CAT GAG AGG CTC 

Lys Gly Pro Asp Glu Arc j«" 

HO 125 

GCG ATT CAC TCT GAA GTT GAA 

Ala He [lis Ser Gla Val Glt> 

135 MO 

TTA AAT AAG GAA CAG GTG GAT 

Lea Astt Lys Gla Glo Val Asp 

30 [ft5] 



12 

CAA GTT CTG 46 

Glo Val Lea 

15 

GTT CTC ACC 86 

Val Lao Thr 

30 

CAC CAG GTT 144 

Bis Gin Val 

ATT ATT TCC 192 

lie lie Ser 

TCA CAG TCT Z40 

Ser Glo Ser 
80 

ATT CC£ AAT 286 

He Pro Ass 
95 

ACC GAA TTC 336 

Thr Glu Phe 
UO 

ATG ACC CAG 384 

Met Tbr Gin 

ATT GAA GTC 432 

He Glu Val 

CGC CTC GCT 460 

Arc Leu Ala 
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(8) 4#B8¥4- 2 7 8 0 8 8 

13 14 

145 150 ' 155 100 

GCT SCC 6SC ST6 CAC C6C TAC AAC CAT AAT TTO GAA ACT 6C6 CGT TCC 518 
All Ala 61/ Val Sis Arc Tyr Asr His Asa Leu 61« Tbr Ala Arc Sir 

165 170 175 

TAT TTC CCT GAA GTT GTC ACC ACT CAT AC1 T66 61 A GAG CGC CGC GAA 578 
Tyr Pho Pro Glo V»l Tal Thr Tbr His Thr Trp Glu Glo Arc An Glu 

180 165 1BQ 

ACT TT8 CSC CTO 6T6 GCA GAA OCT GGA ITG 0AI QTC TOT TCC GCC S6A 624 
Thr Lett Art Lea ?al Al» Glu Ala Sly Met Glu 9*1 Cya Ser Gly Gly 

195 ZCO 205 

ATC TTA CGA ATG GSC GAA ACT TTA GAG CAG CCC GCC GAG TTT CGC GTG B72 
lit Us Gly Het Gly Glu Tbr Lett GJi Gin Arc 11a Glu Pie Ala Val 

210 Z15 220 

CAG CTG GCG GAG CTT GAT CCC GAC G1A BTC CCC ATC AAC TTC CTT GAT 77.0 

Gin Leu AJa Glu Lea Asp Pro Asp Glo Val Pro let Asn Pba Leu tap 

225 230 235 240 

CCT CCC CCG GGC ACC CCA TTT GCC GAT AGG A AT GTA TGG ACA GCC GTG 788 

Pro Arc Pro Gly ttir Pro Pfce Ala Asp Arc Asa Val Trp Thr Ha Val 

245 250 255 

ACG CTC TGG CCT :AT ATT GGT GCG TTC CGC CTT GC6 ATG CCT CAC ACC 819 

Thr Leu Trp Pro His lie Gly Ala Pke Arc Lev AH let Pr& ttia Thr 

260 255 270 

ATG C1T CGT TTT GCT GGC GGT CGC GIG CTG ACT TTG GGC GAC A AG GOT 684 

Ret Leu Arc Phe Ala Gly Gly Arc Glu Leu Thr Leu Sly Asp Lys Gly 

275 2t0 285 

TCC GAG CAA GCC CTC CTG G6A GGC ATC AAT GCG ATG ATC fiTC G3A AAC 912 

Ser Glu Glo Ala Leu Leu Gly Gly He Asn Ala .let Flo Val Gly Asn 

280 295 30D 

TAC CTG ACC ACG CTC GGC CGC CCA ATG GAA GAT GAC CTC GAC ATG ATG 960 

[0 0 2 9] 30 [ffc6J 

Tyr Lee Thr Tbr Leo Gly Arc Pro Met Gin Asp Asp jeu Aap Ret Ret 
305 310 315 320 

GAI CGT CTC CAG CTG CCC ATC AAA GTC CTT AAT A AG GTC ATC TAA 1005 
Asp Arc Leu Glo Leo ?ro lie Lya Val Leu Abb Lys Val He 

33(5 330 



[oo3o] ±fa©iia;e^j^^L/T^2(c^otf 

«^y*T>ttK Systen-lPlus Zm^T^tiLZtlTZb 
[0 0 3 1] M&<Dm<7u¥WrW& • y 

J - 2 3 3 ©MDN AA>6^#3n*#& 
W<DDNAmft\*. fcfT^>-»-fe^— tfSn- KT* 

<* zziz&mmmv-Btim&znT^zhn-c&ri 



[0 0 3 2] &.±AZ%$i&Lit±g2&m5. 5kb, #53. 
40 Okb, ^1. 7kb©DNASfrH-©^(S»*tCi:S^Jfr^ 
JftElfcBI 1 tC^T. 

[0 0 3 31 *»W©tf*^>^>-fe^— HT 
e££-T£^trDNABrtf (b i oB»rK-) ft. 3 'J* 

[0 0 3 4] I oB^tf-£3*AT*wi:a*T 

50 4>< ^fcfUf^XS K^*-£l>TfcL »|BV2- 



—510— 



(9) 

15 

4 2 1 2^Wmm\ZM7xZnT^Z7 : 7X* FpCRY 
3 0 ; 2-276575 *»««CE«3*1T^* 

^5HpCRY21» PCRY2KE, pCRY2 
KX. PCRY3K7, PCRY3KE, pCRY3K 
X ; #m¥- 1 - 1 9 1 6 8 6^S(C^«$tlTV^y 
7X5 HpCRY2WpCRY3 ; #08035 8-6 7 

6 7 9#^«lcE«C0pAM 3 3 0; &B10B5 8 - 7 7 

8 9 5^«»C^«CDpHMl 5 19 ;4$BPS5 8- 1 

9 2 9 0 0fl^Cie«OpAJ 6 5 5, pAJ611 
RtfpAJ 1 84 4 ;ttRflB5 7-l 34 5 0 0^|C|B 70 

«©pcg i ; tiaras 8-3 5 1 9 m^mizmmo 

PCG2 : #88035 7- 1 8 3 7 9 9^iCgB«<Dp 
CG4&tXpCGl 1 ^£##5 
[0 0 3 5] +T'b3U*SIBI»©»*^^^-*Tffi 

0>J&W*b<, M(^7X5h*pCRY30» pCR 
Y21, PCRY2KE, pCRY2KE, pCRY2 
KX, p CRY 3K7, p C RY3KE, pCRY3K 20 

[0 0 3 6] iB^7^5 M^^-pCRY3 0 SIS 
B-f^fe^bTfiL ^tTA^U^A-X*^:*- 
X (Brevibacteriun stalioDis) IF012144 (F 
ERM BP-2515) ^6^7X5 HpBYS 0 3 
DNAfcifctfJ (C©y^X5h*CD^^ra^l-9 5 

7 8 5 U H^Xho I T*€rS#» 
4. 0kb(D^5X5 F<DftS#ttatt£?|*ll&?&3' 
t»DNA(ffrfc«DfflU MRMEcoRIMtfK 
pn I-e*#S#»2. Ikbco^X^ F©*£rt;«iB ^ 

s^^a^^trDNA^rM-^offl-r. cm^©^ 

Brtf*£:/7X5 FpHSG2 9 8 <DE c o 

R I , K p n I S a 1 I aHk£ai9&tr ^tlc 

<t0, ^7X5 W^-pCRY3 0SIB»-r-&Ci: 

[0 0 3 7] ±K^7X5 F^*-'\0>#fgg8 

©b I oBBrK-©#Att> fclAtf^XS H^^- + 

i:i«»«»#«rr**iB**«tt€. tttUHMrcn 

Hb, ^Cfc&IBb I oBRM-ftiagldSCTS 1X£ 
1/7— tfT«abT a F»5Mtr-&3&», £fcttffi£fc7 40 

tied; 0?to £ 
[0 0 3 8] ^7X5HpCRY3 0^\©*^fl!)bi 
o B8?fi*<Dz£Ate» ^7X5 FpCRY3 OSMMPX 
EcoR ^^iC^ggtf^VvV-fe^- 
K-r^afe^S^tTDNA^rH- (bioBWr 

fr) £s i x^w7-i?T&&r*c£K£D¥#*« 

[0 0 3 9] CCO^^lrLTiigtSn^y^X^ HpC 50 



&Bfl¥4-2 7 8 0 8 8 
RY3 OtC*£H0>b i oB»fH-S»Abfcia«A^ 

x$ Kit v*^>-»t*-V(Dmmtzftmzm^z> 

££#T£S5B&A:/7XS FO-OTfcD. *&9§£ 
Steemfc^XS Hp CRY 3 0-b i o2tMb 
fc. ^7X5 HpCRY30-bi o 2 ©fft«#jS©B 

[004 0] COy^X5 FpCRY3 0-b i o2<0 
[0 0 4 1] ^^l^^^y^X^ FTJ§SK&&b5£ 

S±«£4fefcbTtt. nu^fflU, Hf/t* 

f'JW ' 77AAMJ-2 33 (F ERM BP-1 
4 9 7) , ^UfcTA^U^A • 75/1AM J -2 3 3 
-AB-41 (FERM BP- 1 4 9 8) , ^Ubf/t 
^rU^A • 77/UM J - 2 3 3 - ABT - 1 1 (F 
ERM BP— 1 500) » ~JV\L A^f'J^A * 7^ 
A*AM J -2 3 3-ABD-2 1 (FERM BP-1 
4 9 9) VAWf^n^. 

[0 04 2] IISOFERM BP-1498© 

■tttt. FERMBP - 1 4 9 T^M^tlT 

-*Kfctt»£«nra* (4^535 9-28398^ 
a^3~4flB^ro . FERM BP-1500 

FERM BP- 1 4 9 1 <BW#&Wfch. 
L^L-a-7^ySSKh7>X75t-tWMI 
8cT&£ (#0BPS6 2- 5 1 9 9 8«fifS#RI) • $ £ 
\Z, FERM BP- 1 4 9 9 ©^KctiF E R MB P - 
1 4 9 7 (Dm&&mft£LfrD-a-7$/m&T7^ 
i—1?Kett*JM*Tft* C&BBHS6 1 - 1 7 7 9 9 3 

[0 0 4 3] rtl6<Ol»^(7>tefC, ^l/tf/t^x'J^ 
A • 7>^-7^X (Brevibacter iud aanooiagene 
s) ATCC6 8 7 1, I^ATCCI 3 74 5, f^AT 
CC 1 3 7 4 6. ^I/fcf/^xU^A -fn'J^^A 

(Brevibacteriuffl divaricatum) ATCC 1 4 0 2 0, 
^l/fcr/t^T-Uf A • ^£ h77-;*>*A (Brevibac 
terium lactofernentam) ATCC 1 3 8 6 9, 
A^f'J^A • £0W5;frA (Corynebacterimi glutam 
icun) ATCC 3 1 8 3 1 bTfll^* 

[0 0 4 4] WSitlTyUfWf'JW ■ 77 
AAM J — 2 3 3 E&*©&ft£>tH>*«£, 
Wt§y7X5KpBY5 0 2 <fciWff86 3 - 3 6 7 8 

BY5 0 2W^«^ < !:)&«aiLU. *<DJ:5&:/5 
XSFpBY502 ^|^5fetS^t LTtt. A tf. 
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17 

[Bact. Rev. 3_6 p. 3 6 1 -4 0 5 (1 9 7 2) # 



[0 0 5 2] a>< LT*«*tlfcH#tt* IF&#c£Jg* 



[0 0 4 51 B^HfA^T-'J *A • 77/UMJ- IC£«^£LTV>-5. »#rtK:a&*nfc. tf*^>"> 

2 3 3©£*€*^fcH*r*«a©74MJ3?>*U >-fe* — t?0#fi£ia^£#j££LTtt, 

>i> (»&: 0. 2-5 Oug/nl) fcLOSX^v^A ftH. **S^X#<B®##U£n*^S 

«ff : 0. 2-5 0 tfg/al) ***tt*Jfi (CTttff Uft&ndft«JBMffi«^ SDSyjWBa* 

^±l::E£Lfc#6, &2 4&3ffitt3 5rTteil*r*, 3 1 4 - 3 3 3 H^fi] \ZftT^ Z t KJ; 0 , S 

*«*€*R«*^»«IK:B*L, tt3 5T;TJ&2BJ& #rt©»aK*»«bfc», Coonassie Brilliant Blue 

«T*. lilILfc3DZ-^e»^^^l:y7X$ KJA R- 2 5 0K<fc&5fe6fe&*W;t, Dlfe 

ffla#£fftr\ ^5HpBY5 0 2»^nW fcb&», W;Ltf:77;i^~>7ttS Ultro Scan XL 

ZftZMR-rZ* Z.O)Mjfe\Z£ 0 "/^X 5 H p B Y 5 0 V-tf-x>S'h*-^-£m>£££l;:J;9, 

2^snfc^i/t*wf t J^A • j -2 o&a*>/x^Ka&i»i£T3££#-c€e£ 0 v 

[0 0 4 6] coj:5KUT»6n*^nf/^Try»> *a*iB*r*ci«nji6'c**. 

A • 77/UMJ-2 3 3fi#B^^©mj32:/7X* K [0 0 5 3] ±m<OtS\< fcT^>v>-fe^— 

XT • ttu btf7\Z-DKTtot>tlT^Z>£5\Z [Calvi ^ >£^TT * ttE9»0»«8fe-Ctt*-r£ ^ tK* 

n f N.H. and Hanawalt, P. C. Journal of Bacteliolog D, &&$Th?:t5 : ->£$!ij3t* ^ili^T^S, 

y, 1 7 0, 2 7 9 6 (1 9 8 8); Ito, X., Nisbida, [0 0 54] *8MWCWU 7UtfA # ^irU *}A . yy 

T. and Izaki. I. Agricultural and Biological Chem AAMJ - 2 3 3^^fcT^*^->e/>i:^— t^^n- 

istry. _5_2, 2 9 3 (1 9 8 8) *JM > DNA^§ dttCT (b 1 oB) £<&tfDNA»rK-£lJittU &D 

^U^A • J -2 3 3ffi3t£*)c^AL, & 

[0 0 4 7] hlB<07j^T^SIg^Lr^^n5tf^ «**fcJ:Slf*^>^>i:^--tr<OSirtB«)fiI.fcfc^ 

UfA^U^A • 7 7AAM J -2 3 3&3fc#(0iS* A? AM J - 2 3 3 A*ttc<Dft9 KftffiLfcffitf):} U 

[0 04 8] &&l£ft*M> &*Su WKMfttttm [0 0 5 5] UtoMa'J^amii, 3'J*/^f r J 

hwio-x, x^/-;k mw. ■«3^ft$n-cv)$^fta¥nttst%Hi;< lti^ 

*LTft*lg£lTI;L 09*tf7>^x7, Bf»7>* -6. cn&©*mt, &B^<975 /&»j£*>DNA<D 

X^A, ^7>^ex^Av ^Bft7>^-^A, 8«« «UHi**«iiS-»T*D. flaHHCl*? 0-8 0 %0>D 

3W-tn*ti*ifc'bL<ttE^LTffiVi&na. ££*s« na©*irH****d» #mzi&mu&$im-?$>z>zt\z 

&tLT\t* flX-tfU U£ A, U >»—* WS^T?** (Report of the Ferment at ion Research 

**»J»>A, fiftiT^y^A^IV^na. COte Institutes No. 5 5, pl-5, 1 9 8 0, Internatio 
\Z*<7b>* Wx^X» SPSX^X, n-VX^^f-^ 40 nal Journal of Systenatic Bacteriology Vol 3 1 , p 

'J#-, #lf^/&, tfrfr^tfafcaif 1 3 1- 1 3 8, 1 9 8 1#I). 

«^*^(c^arrsctdtT^45. [0056] e*^>ai*tt©3y*f!iaiB, w 

[0 0 4 9] J§*tt, 9*. SMTOffftM Atf^tTA^r'J** • 77/UMJ-2 3 3 (FE 

*tt~Ffc. 8J2 0-401C, $fiL<«2 5-3 5^0) RM BP— 1 4 97) , ^UfA^^U^A* 5^ S 

fi*Tff-5Ct^T*S. »i^©pHtt5-l 0> 77-^>^AATCC 1 3 8 6 9*W3»J^f 

»iL<«7-8ffiaTffV^ m*^OpH03lfflE«K U • 5* A AT C C 3 1 8 3 1 fCTH>T, fcf 

[0050] mmmtmio&mmmm** ^*l<«i aoumai of Bacterioiog 

-5^fS96, Il;ffSKIJ2-3^t«^^ £ y, vol 112, p8 30-8 3 9, 1 9 7 2&£U Jo 
fc. ^ft^Pflli®^ 1 - 7 BrnttZCttfi-CZ* &m SO urnal of Bacteriology, vol 94, p2065-20 
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6 6, 1 9 6 t<D#gmm'&&& (Journal Ba 

cteriology, vol 96, p5 1 5-5 24, 196 8£ 

*--tf£n- HT^aie^ (b i oC) &&Zfi7-frh 

- 8 -75 /^^;Urf>K'»x^-if^3- Y-Tzm 

(b 1 oF) tf^JILTfcO, £t> 7, 8 

-KT^ai^ (b i oA) , x^^lf^>v>-fe 
^-<ft3-KT*a€^ (b i oD) isjztftr*^ 

^xU^A • 7 J -2 3 3(D^fc£T, 3»J* 

(b i oB) *SttDNA»ffrfc*«W(3!) 

^tf/t^U^A • 7 7AAMJ 

- 2 3 3 ICS ST, 3 U «S!M*t£T^*ns C £ 

[0 0 5 7] 
[00 5 8] 

*ftlS»JIA«il [&J5£:&$2g, (NH^hSO* 7 
g, KiHPO* 0.5g, KH»PO« 0*5g, MgSO* 
0. 5g, FeSO< • 7HiO 6ag, MnSOi 4 — 6 
H2O 6mg, &#X*X2.5g, #1fS/»5g, fcf* 
f>2 0 0 tf g, 8tt?73>2 0 OMg, ^;VH-X2 
Og, IC*1 I] 1 1 fc, ?U¥ A^'J^A • 77/t 
AMJ-2 3 3 (FERM BP- 1 4 9 7) 
T. O.D.*tft2. 9£ft*gTJB*U 
fc. &6nfc&#£BM|g«rfc [|Ut:K«2g. (N 
HO* SO* 7g, KiHPO* 0.5g, KH»PO* 0. 
5g, MgSO< 0.5g] T2H*»Lfc. -CD3#£ 
1 OnlOBMMffMcSau ^0>f*nial£, 

0.2%, fifi^7> J E— ^A0. 7%. KH» POi 0.0 
5%, K2HPO4 0. 0 5 36, MgSO< • 7HiO 0. 
0 5%, F e SO« • 7HiO 6ppm. Mn SO* • 4 — 
6H2O 6ppn, f75 > • HC 1 10 0 tig/ I , £ 
• 7^-fe-fffl^1f5/K0. 1 96, ^3-X0. 

2%, sxi.ok) fc«nu :/w-hc& 
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[0 0 5 9] PBKLT, ^UtfA^x'J^A • 77/t 
AMJ- 2 3 3 (FERM BP- 1 4 9 7) COftbD 
IC, ^UtTA'^xUOA • 7^h77-^>^AATC 
C 1 3 8 6 9, * 401^ 

5 7JAATCC3 18 3 1 £J8V>T6fI(D3 'J *Sfflra 

(B) t:^^>®*tt^Jiffi*S«ct<D*«i4^ 

[0 0 6 0] Jb£ (A) TfPSLfc, 3&<Z>3V*Mm 

>g#ft7C8§®*&tttt, XyXUtTO'J (Escher 
ichia coli) R8 7 3 (bioA4) , 8 7 4 (b 
ioF12) , (pJR875 (bioB17) , (^R87 

6 <bioC18),PR877 (bioC19) 

* [ ( > rttt*««<Wtfi^a (Genotype) £^T, 
^ ^^Cti6<0««c(Di¥<i^ci:l«Sc^®C^^T«, Jo 
urnal of Bacteriology, vol 9 4, p 2 0 6 5 - 2 0 

6 6 (1 9 6 7), Journal of Bacteriology, vol 1 
12, p830-83 9 (1 97 2) &M) * 

[0 0 6 1] Ctlt>(D\£-*^>&X&±®m&&&ta 

[0 0 6 2] *ffittKlt4>ft$ft, ^WtV^xU^A- 

7 5/tAM J - 2 3 3 (FERMBP- 1 4 9 7) , 7 
U-tfM^U^A • =7 9 h77-^>mTCCl 3 

8 6 9, 3»JWt'J^A^J^5*AATCC3 
1 8 3 1 It, &m&&» X->X*J fc7 • 3 »J R 8 7 3 
(b i oA 4) , PR 8 7 5 (b i oB 1 7) , PR 8 

7 7 (bioD19) SffittUbP. PR8 7 4 (b 1 
oF12) , RR8 7 6 (bioC18) ft**ILft3^ 

ic7, 8 - v7a y^^;uzf>K7^y h7>x7i? 

— H-r*3Be? (b 1 oA) , xX^*tf^ 
>-»-lr^— tf*3- H-rsafiT (b I oD) 
fcf*^>-»-fe^-1fSa-HTS»e : f- (b i oB) 

[0063] 

[3&£W2] ^UhTA^^'J^A • 7 7/UM J -2 3 

3*^cotf^-5 1 >>'>-fe^-^$'ri-K-r'&3ife^ (b 
loB) &-&&DNAWf)\-<D9o->{£ 

50 (A) ^VtA^f'J ^A • 77/UM J - 2 3 3<7)^ 
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DNACD&tiJ 

*^*««lA«ift W&:Bi#2%. (NHO2SO4 7 
g, KjHPO* 0. 5g, KHiPO« 0.5g, MgSOi 
0. 5g, FeSO< • 7H2O 6mg, MnSO« 4 — 6 

H20 6ng, »$x*x2.5g, ^tfay&sg, t:* 

Og. *fi* 1 1 3 1 11C> ^UfA^r-U^A • 77/t 
AMJ-233 (FERM BP-149 7) 

Oig/mlCDai&K'Jl/^-Afc^tJ 1 OmM NaCl- 
2 OnMMJXHaK (PH8. 0) - lmM EDTA-2N 

»£#1 0 0 itg/mUZftiZ&oizmtiaL* 3 7tm 

b&&, ±m&&bftm (5 P ooox g , 20m 

10 -1210 U ±««#£#JRU ttlt^hU^A 
£0. 3M<hfc5 < fc?tc8sjDb£&, 2(gficox^y- 

-r*DNA£#?XttT££i:D, 7 0XX$r/-;i/C 
ifc&bfc&, S&bfc. ftSttfeDNAfcl OflMHJA 
(PH7. 5) - lnM EDTA • 2NaMK5nl& 

in*.. 4t:T-ft#au ^o^Ktc^v^o 

[oo6 4] (b) imx»omm 

±E (A) STflfc^Hf/t^xUSA • 
- 2 3 3<D±DNA9 0jKl£®lgi&&Sau3AI 1 
unitfcffiU, 3 7*CT2 0»WKJ6S b&. 
£<0&£?>##DNAt;:3X^ HpWE 1 5 (Xh7^ 
->*fc®) €*KB*BamHI-ClfflKL&«. RU> 
■fc««Lfcfc©£B'&U 5 0 dM h 'J XHSfSAt (pH 
7.6), lOiM^tXHh-JK 1 mM ATP, 1 
OmM MgC lj&tfT4DNA'J«- tf Ionlt4>&ft0' 
£&*Jllb (#J«»(Oad£«ARfl«T«d) . 41CT1 

[0 0 6 5] (C) tf*^>*^*^BB*-r*»**3 

.kE (B) JSTitax^ Ha*&fflV\ MExyX'J 
t7 ■ 3»JR8 7 5 (b i oB 1 7) tfc£JBfii*AU 
7>CU *»5 0B8$^tra««« [KtHPO* 7g, 
KHxPO* 2g, (NHOiSOi lg, MgSOi-7 

H20 o.ig, #tf5/&iog, y;if3-x2g»tf 

*3U 6g£&@*l 1IC&#] (C&ffLfc. 
•Afctt. £«t<fcQ&^$nTV>-&ADNA in vitr 
0 Packaging Kit SfflHTfrofc. g&J:0!>£W&&# 

^4 ^5HpHSG399 



2? 



au st3X5 H&®iis»5feiriD«E&fb. r#u-x 

5<OS5 8. 8kb<DDNA»rM-(C5PA, fi3»3 OkbCD 
DNABr>V#©«&£tt*:. *3X5H^pWE15-b 

[0 0 6 6] (D) bf*^>^>-fe^— e*3-Fi"* 
afi^ft^ODNAWfr (b i o Bttfftt") 0D^5X5 K 
PHSG3 9 9'\<DtrV?D-:i>^ 
J0 _kE (O J®T#fc3X5 FpWEl 5-b i o 2 (C^ 
£n*DNAl$A^>m*!j3 0kb£*#<, 

Sfc&lC, ^7X5HpHSG 3 9 9 (£iBi6J;Drfc 
IS) ^tr^>->>-fe^-if^n-K-r^ffle?$^t? 
DNA»ffr«rTB©i:^01>-^n-->ybfc. 

[0 0 6 7] ±e (o rafc^x; Fpwe i 5- 

bio2$$!E»*Hind I 1 1 T#H0rbfct>£>i:, 
y7XSKpHSG3 9 9^WlHind HIT 
MlfcfeflDSfidU 5 0mMHJX8«& (pH7. 
a? 6), lOiKWXHh-^ lmM ATP, 10m 
M MgC lt&tfT4DNAUtf— t? 1 uni t<Z>£j£#£ 

[0 0 6 8] »6n^7XS r*Ba$At>» ifrffc;fc;U 
(Journal of Molecular Biology, 5 3 , 1 5 
9, 1 9 7 0) iC<fcDX->XUtr • 3'JR8 7 5 (b 
i oB 1 7) «*&»SCau ^D7A7Xr3-Jl/5 
0ig$^O3nR«r% [K2HPO4 7g, KH2PO4 2 
g, (NHO2SO4 lg, MgSO* • 7HiO 0. lg, 

so x-vz/mi og, y;io-z2gRtfft3ei 6g£&© 
*i nemo fcaaebfc. 

[0 0 6 9] dC0^ffi±<D^W»*#^tCJ:0«#:«ll 
b, ISl^D^X^ FDNAfc&fflb, K^A^ 

m^Tm^lttZ.^ y7X^FpHSG3 9 90l$ 
2. 2kb©DNA»rM-fcJnA, £3 16 5 . 5kb<7)$p ADN 
A8r)t#&fc £S<&ffllRTtttfb&££<Z>, & 

2*5 5. 5kbODNARrH-(0jHIH*«sa«ttft^J:tf 
«I«rE9r^cD7C#^«^E^lt'^bfct^DT*^fc. 

[0070] ^fcHBtifc^x^ Ks&aMnvx 

T^ISrbT, «J»f»fM-cD^:€$S:Sl^bfco 
TE0^4tC^*T. 

[00 7 1] 

[^4] 

-b 1 oB 5. 5 



Hind I 1 1 
Sac 1 



2 
2 



fl»f»fft-g>;*:g;* (Kb) 
5.5, 2.2 
6.0 , 1.7 
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4.7, 3.0 



tmoMfmmiz&Q&m^v^nz??** Ffcp 

HSG399-bioB5. 5t*«U. 

FT*it£T (b i oB) £3tr*£$3Wfc5. 5kbtf> 

DN A($rM" (Hind I I I Bfrtt*) 

Ac. 

[0 0 7 33 (E) tf^>v>-k^— tf^3-KT-5 
»£^££tfDNA»rtf- (b 1 oBBrtf-) ©75XS F 

pBIuescript 1 1 ^\W^^D-z:>^ 
±gS (D) JTCfc&^S FpHSG399-bioB 
5. 5«, b i oBSr^Cfg £#ift5. 5kbtf>#ADNA 

atfWCMMfc-TS&a&K* 75X5 F pBIuescript 
II (XF5*^->ft<fc9rfi&) ^t:^^>v>-fe^ 
— K3- FT£fc^£^tlDNA^K-£T^<Z>£*5 

[0 0 7 4] ±12 (D) JlTm:75X5 HpHSG3 
9 9-b i o5. 5£fcl[gli9?m i nd III43.fctfS 
ac I T^OirL&fcCDi:, 75X5 F pBIuescript II 
£fcflK»*Hind lll&XZfSac mtymVTcb 
<DZm&V* 5 0mMh»JXlg»fc (pH7.6), 1 OmM 
^*XHh-M 1 mM ATP, lOnMMgCli 



[0 0 7 5] f^nt^x^ Ffi*«ja^ fmo>?5 

SlCfViiffiXyX'J tr ■ 3»JR8 7 5 (bioBl 

7) *&MUg&u y>t:vU>5 0iig£^tf£ttJ8 

ffi [K»HPO^ 7g, KH:PO< 2g, (NH«)iSO« 
Ig, MgSO< • 7H2OO. Ig, *1f5/Kl Og, 
^3-^2g RVm* 1 6 g 1 1 

[0 0 7 6] C(0^r%±CD^Wttt^^(C<fcDS£^« 
U fc«i£<J;D75X5 FDNA£&riiU &75X5 
Kfclffl81P*fcJ;DfflKU y*n-xy^«SlBc»* 
JS^TJKfct £3, 75X5 F pBIuescript I IO& 
$2. 9 StoODNAmftlzmA, &££>1. 7kb<D}fA 

ft* J: tf$J BrBrtf-<z>;*;€ $ lilftia^ 3 b & t *5 0 T 

[0 0 7 73 ^tira^^xs f&6»mibv* 
Te®* 5 tc^-r« 

[0078] 
115] 



1 21CT1 5PfK£J&;** 
75X5 HpBS-b 1 oB 



HS 1. 7 



Hind III 1 4.65 
Sac I 1 4. 65 

HiucII 1 4.65 



BS-bloB-HSl. 7<h£tfr£b£:. 
[0 0 7 9] £U:lCj;9, tfrt^VvV-fe*— 
FT6*ftT (bioB) £^tr*£3jWfc] . 7kb<D 
DNAftfrtt* (Hind Ill-Saciifr) &%Z>Z 

[00 8 0] 

(b i oB) CD^[Sfi^i(Oi*^Jg^| 2 0) (E) 3HTf» 

enfcif^5 i >-»-t:^— tr^n- FTzmer? (b i 

oB) SfttrfiStflKvl. 7kbCDDNA8rtf-lCtH>T, 



40 



-t<Z>&&E#I£75X5 FpUC 1 8££tepUC 1 9 
ftffiVifty^+xJc^P^HBKft (dldeoxy cfaai 
a termination &) (Sanger, F. et al., Proc. Nat. 
Acad. Sci. USA 7 4 , 54 6 3, 1 9 7 7) ££002 
fc*bfc««HK«:3T»Jfcbfc. *<»m&&M*<D* 

-*«rn- K-rdXe^ (bioB) ii, TEOE^IS: 
Ifn3 3 4CDy5/&£3- K-TSl 0 0 2 0JfiS^ 

[0 0 8 1] 
[ft 7] 
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(14) #R!¥4-2 78 0 88 

# 26 



1 

B#J<8Jt3 : 1005 

ttOft : -*« 

r- jtfa 9- : 

E$t08K : teaoeic DBA 

an 

4*41 : *fV \£r<9? V *A 7=>r<U (8revibacterion fUios) 
t» « : RJ-Z33 

enow at 

*J R * * "f E* : peptide 
$&ttB : 1-1002 



ATG ACA ATC CCC GCC ACC ATC CTT GAC ICC GCC CGC ACC CM OTT CTG 48 

X«t Tbr II* Pro Ale Tbr 11* Leu As? Ihr All Iri Thr Gin fal Uu 

15 10 15 

G1A CAG GGA ATI GGC CTT A AT CA6 GAG CAG TTG AT6 3AG GIT CTC ACC 90 

Glo Glo Qly Ho 61 y Lev Asd Gin Glo Gin Lou Set 31 o V»l Leu Tar 

20 25 30 

TTG CCT GA1 GAG CAA ATC CCA GAC TTG ATG GAA TTA 3CC CiC CAG CTT H4 

Ud Pro Glo Glo Glo II« Pro Asp Lei Ret Glo Leu AU Hie Gin V>] 

35 40 45 

CGG TTG A AG IG5 TGI GGA GAG GAA ATC GAG GTA GAG GGC ATT ATT TCC 162 

Art Lea Lya Trp Cys Gly GJa Glo 11c 61 u Val GLu 3Iy lit lie Ser 

50 55 60 

[0 0 8 2] 30 [<fc8] 
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(15) 

2T 28 

CTC AM ACT GGC GGT TGC CCT GAA GAT TGC CAT TTC TGC TCA CAG TCT 240 
Lea Lys Tbr Gly Gly Cys Fro GJu Asp Cy» Bis Phe Cys Ser GJa S«r 
OS 70 75 60 

GGG TTG IT" 641 TCG CCG GIG GCT ICG GTG TG6 CTG BAT ATT CCG A AT 258 
Gly L«o Phe Gig Ser Pro Val Ala Ser Val Trp L«« Asp He Pro Aso 

85 90 65 

CTG GTT GAA GCC GCT AAA CAG ACC GCA AAA ACT GGC GCT ACC GAA TTC 336 
Lea Val GU Ala Ala Lys G1d Tbr Ala Lya TKr Gly Ala Thr Gla Phe 

100 105 110 

GAT TTC GTC GCC GCA GTC MAS GGG CCT GAT GAG AGG CTC ATG ACC CAG 384 
Asp Pha Val Ala Ala lal Lys Gly Pro Asp Gle Are Lea Net VtiT 81 e 

115 1Z0 125 

CTG GAG GAA GCA GTC CTC GCG ATT CAC TCT GAA GTT GAA ATT GAA GTC 432 
Ua Gig GIu Ala Val Leg Ala Ilo Big Ser Glu Tal Gla \U Slo Val 

130 135 140 

GCA GCA TCG A.TC G6A ACG TTA AAT AAG GAA CAG CTG GAT CGC CTC GCT 460 
Ala Ala Ser He Gly Thr Leu Asn Lys GJu Glo Tal Asf Arc Len Ala 
145 150 155 160 

GCT GCC GGC GTG CAC CGC TAG AAC CAT AAT TTG GAA ACT GCG CGT TCC 523 
Ala Ala Gly Tal Ris Arx Tyr Aso Bis Asn Leo Glu Tbr Ala Art Ser 

165 170 175 

TAT TTC CCT GAA GTT GTC ACC ACT CAT AC A TGG GAA GAS CGC CGC GAA 576 
Tyr Pba Pro Gla Val Val Tbr Tbr Bis Tbr Irp Glu Gla Art »?t Glu 

160 185 180 

ACT TTG CDC CTG GTG GCA GAA GCT GGA ATG GAA GTC TGT TCC GGC GCA 624 
Thr Leu Ar* Leg «al Ala Glu Ala Gly Het Glu Val Cys Ser Gly Gly 

195 200 205 

ATC TTA GGA ATG GGC GAA ACT TTA GAG CAG CGC GCC GAG T7T GCC GTG 672 
lie Leo Gly Hot Gly Gla Tbr Leu Gla Gla Arr Ala Gla Pbo Ala Val 

30 [ffc9] 



!^5S¥4-2 7 8 0 8 8 
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29 

210 2X5 
CAG CTG GCC GAS CTT SAT CCC 6AC 
Gin Leu Ala filu Lea Asp Pro Aep 
225 230 
CCT CCC CCG GGC ICC CCA TTT GCC 
Pro Art Pro Gly Tbr Pro Pb« Ala 
245 

ICE CTC T66 CCT CAT ATT G6T GCS 
7hr Lea Trp Pro 3is II* 61 y Ala 
2B0 

ATG CTT CCT TTT OCT GGC GGT CGC 
net Lea Arc Pt» Ala Gly Gly Arc 
27S 280 
TCC 6A6 CAA GCC CTC CTG GGA CGC 
Ser Gin Gin Ala Leo Lea Gly Gly 

Z90 295 
TAC CTG ACC ACG CTC GGC CGC CCA 
Tyr Leo Tbr Thr Lea Gly Art Pro 
305 310 
GAT CGT CTC CAG CTG CCC ATC AAA 
Asp An Leu Gin Leu Pro II* Lys 
32S 

[00 84] 

^^-pCRY3O0M 
(A) r/?XS FpBY5 0 3<DH£ 

FpBY5 0 3fcL ^l-fcVt^xU^A-X^ 
IF012144 (FERMBP-251 
5) ^£>#«£*&#T»Kll OtfjyfrbXD??* 
5FT&0, &5B¥l-9 5 7 8 5^m:ftSfecDJ;5 
KLTaB&Lfc. ¥£j££JfiAfcJfc [^2g, (NH 
4)2 SO4 7g, K2HPO, 0.5g, KH»POi 0.5 
g, MgSOi 0. 5g> F e SO* • 7H»0 6mg, Mn 
SO* - 4-6H2O 6mg, »SX+X2. 5g, ti*f^ 
/K5g, tft>2 0 0/ig, HRf75>2 00 M 

g, ^,110 - x 2 o g i i] 1 u:, 

^x'J^A • Xm-X1F012 1 4 4£*H&iiflt 

Dg/mlCOfllffitcU^^A^Oeffiat [2 5mMh'JX 
(tFD^y^JH7^^X lOoMOEDT 
A. 5 OmM^JlO-X] 2 OmllCjUSiU, 3 7tTm 

mRfozitit. E.f&m\zT)W)-sD$m [0.2N 

N a OH, 1% (W/V) SDS] 4 0ml£&iOU 

i&mtzmm* v <y i5m&xwiKmm6 on 

L firil 1. 5ml, tt*2 8. 5oJCDj®£?£} 3 Oml£ 
tO 0 8 5] *Mft^£ifcfc*K#U 4m 0^ 

ra. 1 5. 0 0 ox s <o&&ftmzfrtt. ±mm^m 



30 



GAA GTC CCC 
Glu Val Pro 
235 

GAT AGS AAT 
isp Art: Asn 

250 
TTC CGC CTT 
Pbe Arz Leu 
265 

GAG CTG ACT 
Glu Leu Tbr 

ATC AAT GCG 

He Aso Ala 

ATG GAA GAT 
•let Glu Asp 
315 

GTC CTT AAT 
Val Leu Asa 
3311 



220 

ATG AAC 
Sit Asa 

CTA TGfi 
Val Trp 

GCG ATG 
I la .let 

TTG GGC 
Lev Gly 

ATG ATC 

Not lie 
3 GO 

GAC CTC 

Asp Leu 

AA6 GTC 



nc en gat 720 

Pbe Leu Asp 
240 

ACA GCC GTG 7B3 
Tbr Ala Val 

255 

CCT CAC ACC 818 
Pro Bis Thr 
270 

GAC A AG GGT 864 
Asp Lys Gly 

GTC GGA AAC 912 
Val Gly Asn 

GAC ATG ATG 960 
Asp Set Set 
320 

ATC TAA 1005 

lie 



to 0 8 6] z.n\z&moy3-/-)v-9uumi>iM 

(7x;-jk^DDm=i : lSfnfifc) £ Sua IS 

SM>*fc»U ^fflTT5 5rlffl> 15,00 
fi<DX^y-;^DDA> -2 0^1^1^ 4*C 

t i oam. is.ooo xg<D&&5m£:frvt* turn 

30 [0 0 8 7] ttB&ttJEtttt&» TES»fl3t [hUXl 
OmM, EDTAlmM ; HC 1 tCTpH8. OtCpSl 2al 

^mmizm{t^>ojxmm [smm&vr 

EMHKl 0 OmllC&ftVfev^Al 7 0g£«#3-&;fc 
ffi 1 5ml£l 0 rag/ml x^vOA^n^-f Filial 
fcSHAT. 3 9 2g/Bl«Z^4to*&. £CD8« 

^12^4 2^ 1 1 6,0 0 0Xg©SiL/^r»& 

[0 0 8 8] ^7X5 FpBY5 0 3l*XftlMJtt£,ft: 
O^Wr^TT^Wt>Fi:UTl ( ^W^ns. Z.O)rt 

40 >F&mm&?&b%<DMffifrp>m&£z>£tiz&t). 

^^X5KpBY503 £^0#il&£ti/!:* 
[0 0 8 9] &\,*TZ<nftW%t&m&<?><1*jy$fr7)l' 

u *<»mzTEm&mztt\sX : ffii*ft-iit. ~v>± 

z>\ZVXm^titzZf^X^ FpB Y 5 0 3 ££irtS#rfc 
K3M »«^hU^A*tt*«»«flS3 0iiilllC«lnLfc 
2f&SX^/-;V^tjPA> -20t1 WiBl 
&. £CO&?&£ 1 5,0 0 0 X gtBjfrfr^KK^ttTD 
NA^itK^t, */5XS FPBY 5 0 3£5 0 
50 it. 
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[0 0 9 0] (B) ^7X5W^-pCRY30© 

^5h*pHSG2 98 0. SagKfBHt 

PSal I (Sunits) &3 7 < C1»IWR«S*, 7 
7X5 F D N A &%1k\ZlfrM\s1t* 
[0 0 9 1] lffif2 (A) SlTilKLfc^XSFpBY 
5 0 3CD2 ag(r®IS»^Xho I (lunit)£37t: 
T3 0#fB£&$i*\ ^7X5 HDNAS»»»*l 

[0 0 9 2] f^CO^X^ KDNAih!H&«i£U 

0nMMJX«®fcpH7. 6, 10nMMgCI», 1 ObM 

laM ATPfttfT4 DNAU # 
-tflunitK:fc£i:5(;:#J&#£$fcU 16W15 
ftfBj&fiLfc. CtD&fc&J8V>TXxX'J fc7 ■ 3'J J 

Mio93>ef>ht;i' (^SitK) &w&m&\s 
[0093] Mnizmmzz o u.%/*\ (&nmm <o 

*tT^-», lOOwg/nl (&»*&) ©IPTG 

0 0/ig/ml <S&*&) (DX-gal (5-^0^- 
4-£DD-3--f >FU;P-i3-D-#^ htr^y 

xH) £^t*L#ifc (hU^h>10g, BiX+X 5 

g, NaC i 5 g&MfaKl K PH7. 2) T3 7"ClC 

T2 4B*IB*SU *tM*£LT»&ft&. 

U ^^7X5 [T. Maoiati 

s, E. F. Fritsch, J. Sanbrook. "Molecular clonin 
g" (1 982) p 90-9 CctOft&tfiLfc. 
[0 0 9 4] HpHSG2 9 80S 

a 1 iSMfcfcr/^XS K p B Y 5 0 3 &Xom4 . Okb 
CDKM-^A^tlfc^^X^ HpHSG2 9 8-o r i 

[0095] fr\zmm<z>%&*m\,K (a) 

t>fttt7X* HpBY503DNA^MIS»iKpn 

1 StfEc oR I lCTMSbT#5n^*?j2. lkb<DD 
NAKfrfcJtE^xa KpHSG298-oriOK 
pn IMEcoR I&ffiC£D-x>^U 75X5 

[009 6] 

^7X5 HPCRY3 0-b 1 o 2 0>ffr£ 

H&0J2O (E) *T»5n&/7XSKpBS-bl 
oB-HSL75wg^ESf^Hind I I I Ifetf 
Sac I £&/r 5unit:?:PJ?H>, 3 7*C"C 1 ftmBifoZ 

g6 ^X$ FpCRY3 
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^jsw4(d (b) mmztut?? 

X5 HP CRY 3 0 1 u&&M$mmEc oR I luni 

u s iyL#uT-vr9m*zz.t\z&n¥m3m£ 

L1t&* 5 0mMHJX««8l <j>H7. 6) , 1 OnH^ 

1 mM ATP, 1 OmM M g C 1 2 
^T4 DNAU#-inunitcD&j£#£»}inL <&JEfc 

ft<ommt&tem8tv&z>) . 1 2 m s^ras*;* 

70 V^Xi/XU t7 • 3UR8 7 5 (b i oB 1 7) 

JttE&U **T^ >>5 0 tfg/al^tfjgftiSJfc 
CKiHPO* 7g, KH2PO4 2g, (NHO1SO4 
Ig. MgSO* • 7HaO 0. 1 g. #tf3/&l Og, 
- X 2 g Rim* 1 6 g SIS®* 1 I 

[009 7] C©*fi±©£^£*»K«fc OKfW* 
U D^X5KDNA£ffltfiU ^7X5 

ffl^ra^ctii^, y7X5HpCRY3o©fi$ 

^ 8. 6kb©DNAK)irKJ0jSt. 1. 7kb©#ADN 

AKH-jMB»6tlfc. 

[0098] ±Eco*n<iH»3nfc^ r 7X5 fdna 

[0 0 9 9] JMtCMtt. *^WX££JBMTfT^>fc 
7"Hf;^f'JW ■ 77/tAM J -2 3 3 (FERM 

BP- 1 4 9 7) ^7X5 HpB Y5 0 2K$Mc£l 
0 0BlO»EA«*T»«k«»BJa*"C««U 

2ttfHHtttt*U &£^«£J:D 

30 2 Om]0>/^X#&& (2 7 2mit Sucrose, 7nM KH» 
PO^ lnM MgC 1* ;pH7. 4) KTft#03fc. 5 6 
K«tt*a4>»«LT*«K 5ailW^UXffl^JCffiS 
U 0. 7 5ml4>iBltt£, aWEt»6tlfc^7X5 HD 
NAfcfcS 0 /ilt£21£U **KT2 O^MMb 
ft. i/->n)V-$- (TW^Ftfc©) fcffl^T, 2 5 
OOtfJUK 2 5/zFDC^U ^x^wsn^K^ 
»C2 0^m»Hbfco ±m&3m\<DM&Ammz&V3 
OTCtCTl^fBISfl^ *^-T-f v>l 5ag/ol (S 
»*S) ^CrftlS2A*^ffilCfil^U3 0 , Cr2-3 

4(7 Bin«flL^. fflaUfc*^-f 3/>Btt««tO. t582 
^J6W4 (A) aCEtO*S*«W^7XS H*» 

[0 10 0] 

0-b i o 2 



fH^^ ^fiSteft ^gr^rM-<P^^$ (kb) 



Xho I 
BamHl 



1 
1 



10.3 
10.3 
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33 

KpdI 1 
Sac I 1 
Sph I 2 

RY30-b]o2t^Lfc f C(D^7X^ HpCR 

Y 3 0 - b 1 o 2 tiDHR0*MlB%B 3 fc^o &*5, 
^7X5 KpCRY3 0-b i o 2\Z&QB&&&2n 
fc^l/lf/t^r-U^A ■ 77/UMJ-2 3 3-bio 

2fc, ^*Sifto< (i*^t ITS IS 3^©x*tt«^« Jtf 

2 0 4 0^ (FERM P-1204 0) £ 

[0 10 1] 

[£MM6] ^7X5HpCRY30-b i o 2©££ 
tt 

MEti!>A«jAl 0 0ml $5 0 0al$HA777at:M 

u 1 2oic-ci s&mmimhtthotz* mmws 

T»&#RtE*l*M J-233-blo2 £«mu 3 
0rfcT2 4l»WBMM«K>&« % WKfcLTlM a? 
LfcAfcifel 0 0nl£5 0 0ml^H#:7 ^Xn 
U 1 2 O^Tl 5#ffi*3LfcfccDI;:, lml^fct)5 
Ocells ©M£fcfc*J;5lCltt«U BCOOtlCt 

^?^v>f'»$l 5Mg/nl£Da^TiS 
JtobfcA*»atf*K»fl!)A*»€^ViTn»l/fc¥« 
«iftfc-JMB»U 3 O'CICTl B«*SHn*nu- 

to 10 2] dossm, *^-7-f^>*infeJ:ttli*iD 

mmz$LlfLfrnn--\$m&r$>Z>££, S^iCAfc jo 

/to 

[0 10 3] 

SUM 7] fc^t^S^-fe* 
*Sft& (Mtmo. 2%. {t87>^A0. 71 KHj 
PO< 0,051 KiHPO« 0.051 MgSO* • 
7HxO 0.051 FeSOi • 7 H2 O 6ppok Mn 
SO* • 4~6H*0 6ppaK f75>«HCl 10 0 
tfg/1. fttfhr*^>2 0 0*£g/I) 10 0ml£5 0 40 
0*\®=ft7yXU\Zft1Z, mm («»#pH7.0) L 
^UfA^f'J^A • J - 2 3 3-b 

(W/V) fc*<fc5(Ci«A, 3 0tlCT3Biyj8<>:5i§*l 

[0 10 4] *HfB£LT:/7X5 FpCRY3 0-bi 
o 2 £#8Lfc^:/UEA*^l)^A - 77AAMJ- 

[0 10 5] *««*^*V^V>j8<?« Model J 2- 
2 1SfflW, 8 0 0 OrpmTl 0#f5], 50 



#BII¥4-27 80 88 
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10.3 
10.3 

8.6 , 1.7 

*tt«#«i)5*l;:, 0.5M Tris-HC 
1 (pH6. 8) £0. 1 2 5iK 1 0% (W/V) SDS£ 
0.2 0 0DK j3-j*;^7J7 r hX$'/-;i/£0. 0 5 0ml 
**1HU *T£*£1. Onl Z<Dim%L 

&&mw?m 3 #naa&&*r *. ±ie^tt»^ 1 qi k» 

UT, 0.0 5X (W/V) BPBt70« (V/V) yij-fe 
□ -JUfcStfl 0aMU>®^b'J^AS»«E (pH7. 

o) coo. imi*toztt*o*#mmiaM£ w r&. 
[0106] m-it#m& im j ssds 

-PAGZfU- h 1 0/2 0-1 0 1 0£fflfr>, 

[0 10 7] Coomassie Brilliant Blue R — 2 5 0 co 
0.25X OTA) (iE^<Dm&D &^tfx* J -)U-m 
(9:2:9, V/V) WtiLXLVfr-fV- h%mL 

m$k&Vit&> X*y-Jk * (25 : 8 : 6 

5, v/v) BiK G&feifc) fcSU ll<MU 
-»■-* (10:15:175. V/V) BK <«ff 

77^^7411 rui tro Scan XLU-if-x>vH 

A • 77/UMJ-2 33-bio 2fctp\Z$£nz¥ 
^>'»-fe^-l!f©§*«, pCRY30-bio2 
*flH9L/&^^HfA^T-iJ>>/» • 77/tAMJ - 2 3 

[0 108] 

mmo\±*7>$L$dL\zM$'tz>mm\zo*>. v*?> 

-»-fe^— tf«3-H-r*3tCT (b i oB) «r*tTD 
NAgrtt-T&O. ®EDNA»fM-^tr*^©y7X5 

[0 10 9] &tz. Z<D£5\ZLT&&Ztltt&m<0 

3V*mm®Km?z>&3i®*mm-rz>zt\z±r> % ® 
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35 

[01] j£$&WV>tt3 L >i'>±*—V$:?- Hi"* 

(b I oB) s^trDNA»r>to*IJfi9*lcJ;^ 

*88r/&ifi0. 
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[0 2] *$3#<m. 7kb<9*&$DNAftftf-<Z>& 
[03] *56^7X5HpCRY30-b i o2 



[01] 



[02] 



(kb) Hindi GooRI SocI 
^5 5 | 1 1 — 



HndaEccRI Sod 

#93.0 I I 1 — 



SocI 
—I 



SphI EcoRl Smal 
—I 1 1 — 



Kpnl 

— I — 



Kpnl 

■H 




HlndU 
— I 



Hindi- SocI l.7kb**r« 



HMBSpnJ 

1 1 



EcoRI 
1 



Smal 



HncH Socl 



Socl 



bfoB <849top> 



[03] 



P 9Y503 ffi£ 
^2. 1Kb 



KTlib 




pHSG238 
Z.6kb 



Km 



(SDIdI.CI. 6 
//(CI 2N 

C 1 2R 
(CI 2N 

C 1 2R 
(C 1 2N 

C 1 2R 
(C 1 2N 

C 1 2R 
(C 1 2N 

C 1 2R 
(C 1 2N 



F I 



15/52 
1:13) 

15/52 
1:15) 
1/21 
1:13) 
1/21 
1:15) 
9/00 
1:13) 
9/00 
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(20) 



#$¥4-2 7 8 0 8 8 



C12R 1:15) 



'bit * 

xw&mmmm**: s te 3 # i *t h 



(72)^# A®£ ^8 

M*m®imWMM*$i 8 T i 3 



(72)893^ 



1#H 



